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We, Colgate-Palmolive Company, a 
Corporation oi:gaiiised and existing under 
the Laws of the State ol Delaware, United 
States of America, €^ 300 Pasic Avaiuo^ 
5 New York 22. New York, United States of 
America, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and the method by which 
it is to be performed, to be particularly 
10 described in and by the following state- 
ment: — 

The jM-esent invention relates to detergent 
briquettes, and provides a process for manu- 
facturing such briquettes which are resistant 
15 to abrasion and accidental breakage when 
dr>' and are also readily disintegrable in 
water. 

According to one aspect of the invention, 
a process for manufacturing a detergent 

20 briquette comprises mixing t ogether normally 
solid water-soluble^a&omc synthetic organic 
detergent with abnormally solid water- 
soluble inorganic salt, producing therefrom 
a particulate detergent composition contain- 

25 ing up to 21% moisture, moistening the 
particles with_4jo_ 12% aaaeSTwater^ to 
increase the moisture content of the particles 
to 4 to 25%, pressin g the detergent particles 
into a lightly 'gSmpa cted solid briquet te at 

30 a pressure whicH"is low enough" to iorM a 
readily disint^able briquette, and apply- 
ing to the briquette a proportion between 
J and 5% by weight of the briquette of 
a readily wat^-soluble synthetic organic 

35 film-forming of a readily water-soluble 
synthetic organic film-forming polymer to 
form on the briquette surface a water- 
soluble film which is of strength sufficient 
to help make the detergent briquette resistant 

40 to abrasion and accidental breakage, when 
dry, and of such ready solubility that the 
detergent briquette will be readily dis- 
integrabl e in wate r. 



The water soluble detergent briquettes 
obtained by the process acawding to tihis 45 
invention have be^ found to be com- 
mercially acceptable because of their im- 
proved resistance to abrasion and accidental 
breakage when dry, during packing, trans- 
port and handling, and also because they 50 
disintegrate and dissolve quickly in water. 
The word "briquette*' as herein employed 
has no reference to shape but designates 
a solid made by compacting particles, 
preferably without crushing the particles. 55 

According to another aspect of the inven- 
tion, therefore, a water-soluble detergent 
briquette which is resistant to abrasion and 
accidental breakage, when (hy, and which 
disintegrates readily in water, comprises a 60 
multiplicity oi solid particles of water- 
soluble anionic synthetic organic detergent 
and water-soluble inorganic salt, of 4 to 
25% moisture content, in the form of coher- 
ing particles initially of a moisture content 65 
of up to 21%, to the surface of which 4 
to 12% wat«- was added, lightly compacted 
and fused together at the moistened areas 
of contact by a low pressure to form a 
briquette, coated witii an adhering and 70 
binding fihn of 1 to 5% by weight of the 
briquette of a readily water-soluble synthetic 
organic film-forming polymer of strength 
sufficient to hdp make the det^ent 

briquette resistant to abrasion and accidental 75 
breakage, whrai dry. and of such ready 
solubility that the detergent briquette dis- 
intsgrates readily in wat^. 

Among compounds suitable for use as 
the normally s<^d water soluble anionic 80 
^thetic organic det^ent are tfie sulphated 
and sulphonated" synthetic detergraits sudi 
as the alkyl aryl sulphonates, preferably 
alkyl b^izaie sulphonates of 12 to 20 carbon 
atoms m the alkyl group, e.g. propylene or 85 
other lowar alkylwie polymers of 12 to 15 
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carbon atoms; fatty alcohol sulphates, e.g. 
sulphates of high^ £at^ alcohols sudh as 
lam^d, myristyl and palmityl alcohols 
obtained from coconut oil; N-higher &tty 
5 acyl N-methyl tauride; alpha-sulphonated 
higher fatty acids; normal hi^er fatty alkyl 
sulphonates; and oth^ sulphuric reaction 
product detergents having higjier faSXy alkyl 
or acyl hydrojAobic radicals. In this speci- 
10 fication the term "higher", when applied to 
alkyl and acyl groups, d^otes a contait of 
carbon atoms of 12 to 20. "Low^. in- 
dicates 1 to 4 carbcm atoms in such radicals. 
All the above detergents are usually 
15 employed in the forms of their water-solui^e 
salts, such as thdr alkali metal salts. 
Although sodium is the salt-forming cation 
most pr^^tible, potassium and magnesium 
detergents may also be used, espedaliy when 
20 ^ployed as only apart of the total synthetic 
content of these bnquettes. 

The most |H^£&rable anionic detergents in 
the briquettes are the alkyl benz^ie sulphon- 
ates previously described, and these com- 
pounds, preferably in the form of the 
sodium salt of im>py}ene tetramer benzene 
sulphonat^ sodium salt ai propylraie p^ta- 
m^ benzene sulphonate and mixtures 
thereof, will most preferably constitute all 
30 or a substantial |nx>portion, usually more 
than 50% of the synthetic anionic organic 
detsgmt content oi the briquetted com- 
position. 

The addition of water- soluble ^jnpiganic 
35pjsal3L.usually alkali meSf^CtSnthe synthetic 
orgam'c deterg^t helps to harden the 
organic detergent and makes it more suit- 
able for formation into briquettes. Among 
the matCTials that are most suitable for this 
40 pm^jose are sodium tripolyphosphate* tetra- 
sodium pyrophosphate, sodium sulphate, 
potassium sulphate and sodium dtilonde. 
Of the various salts that have been utilized, 
the water-soluble polyphosphates, such as tihe 
45 alkali metal polyphosphate salts, are highly 
pr^erred. These compounds, especially 
sodium tripolyphosi^ate and tetrasodium 
pyrophosphate, substantially improve the 
detersive abili^ of the synthetic organic 
50 det^ent and have physical and chemical 
properties which aid in the production of 
a satisfactory form-retaining, yet readily 
disinte^ble detergent briquette. Instead oi 
the sodium polyphosphates the potassium 
55 salts may be used, usually in mixture witli 
those of sodium. 

Hie jroportions of synthetic anionic 
organic detergent and inorganic builder salt 
may be varied within ratha: wide ranges 
60 so long as the mixture obtained is of accept- 
able cohesion while still disinte^tmg 
I rapidly in wat^ under washing condUtions. 

Usually 20 to 40% and preferaWy 25 to 
I 35% of anionic det^ent such as sodium 
65 aOiyl benzene sulphonate of the type de- 



scribed and usually 20 to 70%, preferably I 
30 to 55% inorganic builder salt, such as | 
40% of sodium tripolyphosphate, are 
employed. Various adjuvants such as per- 
fume, pigment, dyes and other colouring 70 
agents, foaming agents, foam stabilizers^jn- 
OTg^c salt fiUers, anti-redeposition agents, 
^tibact^ial compounds, sequestrants, anti- 
oxidants, corrosion inhibitors, anti-foams 
and 0|ther ma tmals intended to improve one 75 
or more specific chsuact^stic of the coni- 
pbsiti on„may^. also . be added or indiided, 
usually in amount from 1 to 30%. 

The balance of the deteigent briquette 
composition, with the exception of a coat- 80 
ing material to be described later, is water, 
present to the extent of from 4 to 25%, 
usually 8 to 19% and preferably 13 to 19%. 
Within the preferred range^ briquettes con- 
taining 15% moisture are most usually 85 
acc^table. Relatively high proportions of 
moisture, such as th£^ are unusual in solid 
detergent products of this g^eral ^pe but, 
in conjunction with a thin coating of water- 
soluble film-forming polymo: on the deter- 90 
gemt briquette, have been found to be h^p- 
ful in obtaining a product which is readily 
disintpgrable in wat^. 

A water-sdiuble polym^ found to be \ 
espedaliy effective m maintaining a high 95 x 
degree of water solubility of the d^ergent 
briquettes and simvdtaneously increasing 
their strength and resistance to abrasion is 
polyvinyl alcohol. The polyvinyl alcohols of 
commerce usually contain minor propor- 100 
tions of a lower fatty add ester, polyvinyl 
acetate. This may be present in polyvinyl 
alcohols employed in this invention to the 
extent of about 10 to 30%. The useful poly- 
vinyl alcohols ordinarily are also of a wdg^t 105 
degree of polymerization between 30 and 
300. Instead of the wdght average d^ree 
of polymerization designation, suc^ coatings 
may be charact^sed by viscosity measure- 
ments whidi ore related to the d^ee of HQ 
polynierization and molecular weight of the 
polyvin^ alcohol. Thus, a 4% soluticm ci 
a poly/inyl alcohol of the mentioned degree 
of polymerization and polyvinyl acetate con- 
tent wUl have a viscosity of about 15 to 115 
7 centipoises at 20 degrees Centigrade. A 
good p()lyvin^ alcohol for use in accord- 
ance witii this invention has a weight 
average degree of polymerization of about 
50 to 250 (viscosity of about 2 to 6 c^ti- 120 
poises) and a polyvinyl acetate cont^t of 
15 to 25%. A most preferred material has 
a wdght average d^ree of polymerization 
of about 100 (viscosity of 35 centipoises) 
and polyvinyl acetate content of 20%. The 125 
poly^onyl acetate contents and average de- 
grees of polymerization given are measure- 
ments of suitabili^ of the polyvinyl alcohol 
for use as a briquette suri^ce treatment 
Above a polymerization degree of about 300 130 
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or acetate content over 30% the polyvinyl 
alcohol becomes di£lcult to dissolve quickly 
enough to permit rapid disintegration of the 
briquette. Below 10% acetate and bdow a 
5 polymerization degree of 30 the film may 
not be sufficiently protective of the briquette. 

The polyvinyl alcohol used in this inven- 
tion should be compatible with the deter- 
gent materials and various adjuvants diat 
10 may be included with them. It should con- 
tain relatively little insoluble matter, should 
be colourless, odour-free and of neutral pH. 
Deviations from the above requirements 
may be noade when warranted but in general 
15 a polyvinyl alcohol of the recited spedfica- 
tions would be most acceptable for house- 
hold detergent products. Instead of the 
described pol3rvmyl alcohol, other readily 
^ water-soluble synthetic oiguiic film-formiog 
20^ polymers of similar properties can be used, 
but usually such other compounds will not 
be as effective. However, polyvinylpyrol- 
/ lidone, sodium carboxymethyl cellulose; 
<^ hydroxypropyi methyl cellulose and similar 
25 polymeric substances can produce water- 
soluble films for briquette surfaces. When 
used, it is preferred to mix tiiem with poly- 
vinyl alcohol so that the special advantages 
attending the presence of that material may 
30 be retained. 

In making detergent briquettes it is pos- 
sible to mix together the anionic synth^c 
(H^ganic detergMit, such as sodium alkyl 
benzene suljAonate, togetha: with the in- 
35 organic builds salts, such as sodium tripoly- 
phosphate or other polypho^hates. and 
then briquette/die phy sical m i xture of the se 
powders. CSftai, the coHSion of the 
^ materials is not accurately contrc^ble and, 
40 if of satisfactory disintegration character- 
istics in watCT, the briquettes migiht also 
tend to break more readily when handled. 
A mudi more j^eferable way of produc- 
ing these briquettes is by initially mixing 
45 the organic detergent and builder salt in 
an aqueous medium, such as a crutcher mix. 
in which a very uniform slurry of these 
components is produced, and then drying 
, to desired form and moisture. The moisture 
50 content of the slurry should usually be from 
30 to 50% and often is about 40%. The 
slurry will genially contain all the anionic 
organic detergwit and inorganic builds salt 
to be found in the final briquette, together 
55 with the various adjuvants used, except 
such as may be unstable under the condi- 
tions of converting the slurry to a solid 
mat^ial. If desired, the materials of lesser 
stability. e.g„ perfumes,_may be added to 
^ the dried detcrgait prior to_ the application 
of moisture_jtoretQ_.and_subsequent com- 

Tne preferred method for converting the 
fluid mixture of briquette components to a 
€& most satisfactory form for ccmipacting is by 




spraying the slurry through a small orifice 
or by otherwise atomizmg it into a gas and 
passing it tlirough a drying zone in which 
it is contacted and partially dehydrat^ by 
a heated drying gas. During the drying 
op^tion, detergent gjobules or beads are 
formed which become wdiat may be con- 
sidered to be the substantially spherical 
particles obtained from spray drying pro- 
cesses. Due to the expansion of the deter- 
gent globules when heated, often these beads 
are hollow and of low density, thereby 
facilitatmg thdr ready dissolution in water. 
The temperature of the drying gas used is 
usually between 300 degrees Fahrenhdt and 
600 degrees Fahrenheit, depending upon 
tile type of matraial being dned. The deter- 
gent beads obtained contain a substantially 
homogeneous mixture of organic detergent 
and builder salt The builder may be some- 
what changed by tibie dryhig operation, it 
bdng known that sodium tripolypbosphate 
is partially converted to other phosphate 
salts when heated, but usuaUy mixing and 
drying ocnditions are conlfolled to mini- 
mise such alterations. The dried beads are 
usually of apparent bulk density between 
0.3 and 0.5 grams per cubic c^timetre, 
preferably 0.4 grams per cubic centimetre, 
such density being measured by pouring a 
sample of beads into a cylindrical con- 
tainer of known volume and weighing the 
contents. Although the beads may be dried 
to a moslure content up to 21 %, more often 
the drymg is controlled so that 2 to 15% 
moisture is present in the beads when they 
are removed from the drying zone. Less 
than 2% initial moisture in the beads makes 
them more friable and also requires tibie 
addition of more moisture in a moistening 
operation before compacting. Such addi- 
tional moisture may not be as readily 
absorbed as desired and can cause some 
adhesion of the detergent briquette to the 
pressing dies. Above 15% initial moisture, 
the detergent beads tend to become more 
adherent to other beads and equipmoat 
walls and become difficult to transport and 
handle easily, esped^y when warm. A 
prrfOTed moisture content is 6 to 12% and 
for built alkyl benzrae sulphonate det^- 
gwits one usually finds that about 8% 
moisture is most desirable. 

To facilitate production of a quickly dis- 
solving briquette of desired dMisity. the 
atomization of the slurry and the diying 
conditicms should be controlled to produce 
detergent particles which are approximately 
globular and have diameters which will 
allow them to pass through a 5 mesh sieve 
and be retained on a 140 mesh sieve, prefer- 
ably passing through an 8 mesh or 12 mesh 
sieve with less than 10% passing a 100 
me^ sieve. Tbe number of meshes indicates 
the numb^ of openings per linear inch of 
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sieve or 1/2.5 times tbe number per centi- 
metre. A small proportion of fines passing 
through the 140 merfi sieve may also be 
present without exerting a very detrimental 

3. effect on the product but efforts should be 
made to keep tbe content of such particles 
to a practical minimum. Beads that pass 
the above sieve test specifications will be 
substantistlly within the range of 04 to 4 

10 milliaietres diameter, preferabfc 0,15 to 15, 
millimetres. There are ranges of diameters 
oV'Cr which die partides are distributed 
normally. 

Detergent beads of tlie composition of the 
15 , final product, except tor tne presence of tlic. 
co ati gg ipaterial. are next sprayed wit b 
— S^S®SlJ-Sa^ „„be6)re compacting to 
tpquette.fQTO. g gesiied^naiFoundu^iar 
ffiej^^Tffl^ co ntain di ssolved. or disr. 
20 p crsed substanc es to regulate^the— sprav^ 
^pQirties or to be coated onto Jbia particles 
mixed therewith, H owev^> usuially it is 
. pr eferred to emplo y only \vater> without a 
solute. Pref6ia6P'~"flie s^^i^^ed water is in 
^ 25 finely di wded droplet form*' and is directed 
onto the dete rgent beads as they are mixed 
or tumb led^ so as to obtain a ver y, uniform 
'distribution of water spray througoirt the 
_detCTgeht' The amount of water sprayed 
30 onto t he b^ds is 4 to 12%, preferably 4 
to 10%. and most preferably ^out 7%. It 
will raise the moisture content of the 
beads to a range of proportions previously 
given. It has been found that it is usually 
35 prefe rable to add more moisture, to .the . 
Jfpray^ried b^ds inidaily ipwer mois- 
%i^e-cx>ntent~thah^to^ originaUy some- 
what higher m \vatcr"conC5nt:"The""final 
moisture content of beads of the former 
40 type should also be in the lower piarts of 
the ranges given. Thus, one migjit add 107i 
of moisture to detergent beads containiog 
only 2% initial moisture and obtain a pro- 
duct initially very much like one resulting 
45 from moistening a 10% moisture bead vnth 
5% of added water. However, for produc- 
tion efilciency. ease of handling and more 
ready absorption cf applied moisture it is 
usually most desirable to have the moisture 
. 50 content of the spray dried beads above 6% 
and pr^erably about 8%. 

During and after spraying the surfaces 
of the detM-gsnt beads with the required 
amo unt of m oisture in finely atomized or 
J55 fog from the beads are are mixed well to- 
getlier to assure that the moisture is evenly 
_ distributed and may be absorbed evenly by 
the particles. It is preferred to continue 
mixing for about 1 to 30 mmutes. most pre- 
60 ferably about 3 minutes, aft^ spr^IngTllie 
mixing should be by such a me&od that 
the particles are not substantially jeduc^ 
size. It has been found tfiat tumbling 
aUows maintenance of particle size within 
65 .tlie ranges previously mentioned! If any 



particles form oversized agglomerates over 
4 or 2^ millimetres diameters they should 
be removed, preferably by screening. 
A ithoqg}! ipoistcned d eter gent beads have 
bgea allowed to age before compacti ng, iFTC^ 
is considered . preferable to press these 
moistened particles into briquette form 
shortly after the application of additional 
moisture, usually within a couple of hours 
and preferably within about 30 minutes 75^ 
after moistening. 

. After the application of moisture the 
particles still are not objectionably adherent 
and can be readily conveyed to pressing 
means where they are lightly compacted 80^ 
into desired shape at a pressure low enough 
to form a readily disintegrable briquette, e.g. 
between 3 and 100 pounds per square inch, 
preferably between 15 and 50 pounds per 
.square inch or 20 to 40 pounds per square 85 
inch. At such pressures the pre-moistened 
detergent beads arc converted to form- 
retaining briquettes which, when coated 
with a material such as poiyvisyl alcohol, 
are sujBSciently strong for commercial 90 
Jiandling but still disintegrate rapidly in 
water in home laundry ^yashing machines. 
Such briquettes usually have an apparent 
density of 0.4 to 0.7 grams per cubic centi- 
metre, preferably about 0253 grams per i'j 
cubic centimetre. 

After pressing and before coating with 
polyvinyl alcohol or other suitable polymer, 
a form-retaining briquette is obtainable 
which can dissolve quickly in water and 100 
whidi still is of a surface strength and 
abrasion resistance that will allow it to be 
shipped without excessive breakage. How- 
ever, it has been found that superior 
abrasion resistance is obtainable if the 105 
formed briquette is coated in accordance 
witli this invention. In addition to the hy- 
drating of the inoiganic salts on the surface 
of the briquette, an aqueous soluuoa of 
polyvinyl alcohol also forms a coaimg or HO 
film of that material around the briquette, 
giving it superior abrasion resistance and 
strength. 

The poljrvinyl alcohol coating, although 
it is water-soluble, appears to decrease £e 115 
solubility rate of the briquette. According 
to tlie present invention, the pre^moistening 
of the deteigent materials before compacting 
improves the solubility rate of coated 
briquettes and thereby permits the pro- 120 
duction of a readily disintegrable product 
which still has increased surface strength 
abrasion resistance. The application of 
moisture before compacting would normally 
but erroneously, be considered to cause an 125 
mcrease in cohesion of the particles, tncreby 
making it evra more ilifOcult for then! to 
be readily separated and dissolved by water. 
In addition to physically aiding in the pro* 
duction of a strong briquette the polyvinyl 130 



983J243 



5 



alcohol also improves the washing ability 
of the detergent composition by uicreasing 
the degree of dispersion of dirt and other 
soiling substances removed fix)m the 
S mateiials bdng washed and preventing their 
ledeposition upon the washed goods when 
the wash water is removed. 

After the detergrat briquette has been 
formed, it is coated with a polymer such 
10 as polyvinyl alcohol. This coating is pre- 
ferably done by spraying onto the briquette 
surfaces a liquid comprising the polyvinyl 
alcohol. It is most prefraed that the poly- 
vinyl alcohol be dissolved in water and that 

15 the aqueous solution be sprayed or atomised 
in fine droplet form as evenly as practicable 
onto the surface of the briquette. The spray 
solution may contain glycerol or oth^ low 
polyols to serve as plasticizers to help to 

20 keep the polyvinyl alcohol flexible and re- 
sili^t detergents or wetting agents to un- 
prove wetting of the briquette and neutra- 
lizing agent, e.g^ sodium bicarbonate* to 
improve the odour of the polyvinyl alcoh(^ 

25 by reacting with free acid present. Among 
other plasticizers that may find use are 
glycols, e.g„ ethylene glycol and sugar 
alcohols sudi as sorbitol. 
The amount of polyvinyl alcohol sprayed 

30 onto the briquette surface should be from 
1 to 5% of the briquette weight and the 
moisture added from the solvent for the 
polyvinyl alcohol should be kept approxi- 
mately within this range. A mere preferred 

35 range of polyvinyl alcohol coating amounts 
is from 1.5 to 3% and about 1.9% of the 
coating is considered the best amount for 
general use. The pol3'vinyI alcohol is pre- 
ferably applied as a 10 to 25% solution, 

40 such as a 17 Yo solution, in water, the pro- 
portion of such solutions used bwng from 
9 to 18%. preferably about 11%, <rf the 
bnquette weight When sprayed onto the 
detergent briquette surface, the polyvinyl 

45 alcohol and its solvait fill the voids 
between particles and also cover the sur- 
faces of the particles. Because the briquette 
before coating is not perfectly smooth, it 
is evident that the coating will be thicker 

50 in some spots than in others but the 
average thickness is usually from 0.05 to 
0.8 millimetre, preferably 0.08 to 0.5 mili- 
metre, e.g., 0J2 millimetre. It has been noted 
that the dried film of polyvinyl alcohol, 

55 while is substantially covers the whole 
briquette, does sometimes contain minute 
thin spots or even perforaticms vvbich 
migjxi be of assistance in aiding the pene- 
tration of moisture into the briquette and 

eO speeding solution in water. Also sometimes 
air is entrained in the coating, increasing 
its thickness over the average thickness 
calculated from the weight of polymer 
applied and the area covered by it. Thm 

65 too. the plasticizer, wetting agrat, some 



moisture and other matmals in the polymer 
spray tend to increase thickness and may 
promote solubility of the film 

After coating with polyvinyl alcohcd 
solution, the briquette may be surface diiwl 70 
by forced air, heated air, infra-red rays or 
other suitable drying means to remove 
essentially all the moisture accompanying 
the polyvinyl alcohol in ttie coatmg spray. 
Thus, the final product will be of about the 75 
same moisture content as that of the par- 
ticles before pressing. Aftor drying, the 
briquette may be packed immediately in 
cartons ready for shipment and use. It is 
usually preferred that such cartons contain 80 
moisture barriers to assist in maintaining 
the correct moisture content in the briquette. 
Briquettes made in accordance wim this 
invention may be shipped without breaking 
and even though stored for months before 85 
use will still disintegrate and dissolve 
rapidly when added to the tub of any of 
the conventional washing machines. They 
will also pass the rather severe strength and 
solubility requirements set for such pre- 90 
ducts, withstanding a drop of at least 1 
foot onto a hard surface, e.g., a metal plate, 
without breaking and also disintegrating in 
agitated water at 100 degrees Fahrenheit 
within a period of about one minute in a 95 
commerciai washing machine of the top- 
loading type with a centre post agitator of 
usujil operating and design characteristics. 

The following examples iUustrate the in- 
vention. All p^x^tages and proportions i*i IQO 
the examples, this specification and tlic 
appended claims are by weight. 

EXAMPLE I 

A crutchM' mix was made of the follow- 
ing formula: 



Sodium tridecyl benzene 

sulphonate 
Pratasodium tripolyphosphate 
Sodium silicate (Na-O/SiO. ratio 

of 0.43) 
Sodium sulphate 

Other adjuvants (anti-redeposidon 
agents, fluorescent bdghtner, 
antioxidants) 

Water 



% 


lOf 


19 




27.1 


110 


4.9 




12.2 






115 


1.1 




35.7 




100.0 





c»v«^Tw uuiuicx iviiuum was mixea iJO 
to h(Hnogeneity at a temperature of about 
165 degrees Fahrenheit for about 1/2 hour. 
It was then spmyed into heated drying gas 
at a temperature of about 500 degrees 
Fahrenheit and the sprayed fine droplets 125 
were partially dried as they passed through 
the heated gas. The spray dried detergent 
partides resulting were screened to pass 
throu^ an 8 mesh sieve, hardly any par- 
ticles bdng removed by the sieve, and it 130 
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was found that less than 10% of the par- 
tjdes .were small oiough to pass thtough a 
100 mesh sieve. The spray dried detergent 
had a bulk density of about 0.4 grams/ 

5 cubic centimetre^ a moisture content of 
8J%. and a 1% solution in water was of 
pH 10. After cooling, the deterg ent was 
treated with a fi ne spr ay of wate r wSile 
being agitated by tumblin g. The spray was 

10 dppned for a short period, less than 5 
minutes, aftcy whi(^ tumbling._was con- 
ti nued for about "~10 to 1 5 minutes. Ilie 



agitation was 
particles were 
15 5tantially within the 8 to 100 mesh range 
of the said particles. Agglom^tes greater 
than 10 mesi were removed by screening. 
The moisture contMit of the resulting pro- 
duct was 14%. About five minutes after 
20 cessation of tumbling the deterg^t beads 
were compacted to briquettes, as follows. 

At a pressure of 18 pounds per square 
inch the moistened detergent was pressed 
into briquettes \iinch wCTe approxiinately 
25 of cylindrical shape^ 2^ inches m diameter 
and 131 inches thick and of density of 53 
grams/cubic centimetre. The upper and 
Iowa: faces of the briquettes were bevelled 
annulariy and a di^etric groove was 
30 formed across one face to fecilitate 
division in half wh^ so desired. The 
briquette weights averaged 53.9 grains. 

Within an hour aft^ briquetting the re- 
sulting tablets were sprayed with a solution 
35 of polyvinyl alcohol. This solution com- 
prised 17% of a polyvinyl alcohol having 
a weight degree of polymerization of about 
100 and a polyvinyl acetate content of 
about 20%, 1% sodium bicarbonate, 25% 
M glycerine, 1.4% alkyl aryl sulphonate and 
the balance moisture^ The polyvinyl alcohol 
solution was heated to a temp^ture of 150 
degrees Fahrenheit and was sprayed onto 
the briquette in two applications, one for 
45 each major face of the briquette, resulting 
in the application of 1.9% polyvinjd alcohol 
and an average film thickness of about 0.4 
millimetres, although it was apparent that 
the film was not perfectiy even, containing 
50 many thin spots or perforations. The 
aqueous solvent in the coating solution was 
evaporated by infra-red heating. The 
briquettes resulting had a moisture content 
of about 14%. They passed tests for resis- 
55 tance to breakage and abrasion, being 
dropped from a height of one foot onto 
a hard surface without showing any 
damage. Tablets dropped from a height of 
about 5 feet did exhiWt slight cracking. As 
,60 to di^tegration times, whra placed in an 
operating washing machine of the top 
loadmg agitator ^e (5 gallon capadty) 
the briquettes disintegrated in 20 to 30 
seconds. After this time thwe could not be 



observed any detergent briquette &agments, 65 
although not all of the detergait particles 
had completely dissolved. Wash tests run on 
briquettes containing surfece coatings of 
polyvmyl alcohol of this type showed that 
they washed clothes whiter than the deter- W 
gent from which the briquettes had been 
made. 

EXAMPLE II 
From a crutcher mix of about 40% 
moisture content, detergent beads of the 75 
formula were made by 



SO 



„ following formula were 

such iaf ^e_dete^ent_drymg by a method substantially fike that 
not broken and were sub- of ExamiJo L 



Sodium alkyl b^izene sulphonate 
(the alkyl radical bdng a propylene 
polymer of 12 to 15 carbon atoms) 

Sodium tripolyphosphate (includes 
phosf^ates produced therefrom 
during spray drying) 

Sodium silicate 

Sodium sulphate 

Other adjuvants 

Moisture 



-27 



39 
7 

1/ 
1 

9 
100 



85 



90 



The spray dried particulate detergent was 
substantially of spherical form, having a 
bulk d^ity of about 0.4 and partide sizes 
ranging from 2.5 millimetres to 0.15 milli- 
metres diamet^. only about 5% thereof 
passing a 100 mesh sieve. Water was sprayed 
on the tumUmg particles to raise the 
moisture content to 19%. After ^raymg, 
tumbling was continued for 5 to 10 minutes. 
Subsequcntiy. the premoistened partides 
were li^tiy compacted at a pressure of 
about 15 to 20 pounds per square inch to 
a 40 gram tablet, 2i inches m diameter by 
1 1/32 inch thidc, of apparent density of 
0.6 gram /cubic centimetre. 

The briquette made was coated with 0.75 
grams of polyvinyl alcc^ol of weight average 
degree of polymerization of between 50 and 
250 and polyvinyl acetate content of 15 to 
25%. The average coating thickness was 
about 0-2 millimetre after air drying. The 
polyvinyl alcohol was applied as an aqueous 
spray containing about 17% polyvinyl 
alcohol, 1% sodium bicarbonate, 1.5% wet- 
ting agent and 2.5% glycerine. 

The briquettes made were sufficiratiy 
strong to withstand the drop test previously 
described, did not crumble and were not 120 
abraded severdy during ordmary handling 
and disintegrated rapidly in use in com- 
mercial washing machines. EHsintegration 
times of 20 to 33 seconds were obtained 
and re-chedcs made aft^ storage for 125 
several months proved that disintegration 
times were still satisfactory. 



95 



100 



105 



110 



115 
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EXAMPLE in 

% 



Sodium higher alkyl benzene 
t5 sulphonate (branched alkyl group 



of about 13 carbon atoms) 35 

Sodium tripolyphosphate 38 
Sodium silicate (prmdpally 

orthosilicate) 7 

iO Sodium sulphate 9 

Other adjuvants 2 

Moisture 9 



100 

15 Detragent beads of the above f(»miila 
made by spray drying as described m 
the other examples. The beads were of 
imrticle sizes substantially between the 
sizes of the 8 and 100 mesh sieves and 

20 of d^isities from 03 to 0.4 grams/cubic 
centimetre. A series of briquettes was made 
usmg different proporticHis of added m(Hsture 
and various compacting pressures, resulting 
in products of different densities* It was 

25 established by such experimmts that 4 to 
10% added moisture and c(Mnpacting at 
pressures of about 15 to 50. preferab^ 20 
to 40 pounds/square inch, will result in 
coated briquettes (coated with about 2% of 

50 polyvinyl alcohol) whidi will disintegrate 
in {^tated wash water within a minute and 
whidi will sdU be of sufficient strength, 
wbCT diy» to withstand the drqp test and 
will not be easily abraded during handling. 

35 Thus, this deteacgent, at a density of 034 
grams /cubic centimetre moist^ed with 
5.6% wat^ applied as a fine spray while 
the detergent was agitated, pressed at 25 
poimds/square inch to a density of 0.53. 

40 produced a briquette which diantegrated in 
water within 25 seconds. Wh^ coated with 
2% polyvinyl alcohol of the type described, 
tins briquette would still disint^rate satis- 
factorily and was strcHig raough for com- 

45 merdal handling and &{»nent. Similarly, 
the addition of 9,1% moisture to beads of 
033 grams/cubic cratimetre and pressing 
at 18 pounds/square inch to a briquette of 
0.53 grams/cubic centimetre or addition of 

:50 7.2% moisture to beads of 034 grams/cubic 
centimetre and pressing at 38 pounds/square 
indi to a density of 037 grams /cubic centi- 
metre resulted in excellent, quickly dis- 
integrating, strong briquettes, whra sub- 

35 sequently coated with polyvinyl alcohol. 
In contrast to the results of these experi- 
ments it was found that compressing beads 
of 9.2% moisture content and density <rf 
037 grams /cubic c^timetre at a pressure 

40 of 38 pounds/square indi to a d^isity of 
evra at little as 0.45 grams /cubic craitimetre 
yielded a briquette that ^ed to disint^rate 
satisfoctorily, even the uncoated briquettes 
of this type taking about 4 minutes to dis- 

^ integrate m a washing machine. 



WHAT WE CXAIM IS:— 

1. A process for manufacturing a deter- 
gent briquette comprising mixing together 
normally solid water-soluUe anionic 

thetic organic dete^^t with a normally 70 
solid water-soluble inorganic salt, produc- 
ing th^r^rom a particulate det^ent com- 
position containing up to 21% moisture, 
moistening the particles with 4 to 12% 
added wat^ to incaiease the moisture con- 7S 
t«it of the particles to 4 to 25%, pressing 
the detergent particles into a lightty com- 
pacted solid briquette at a pressure which 
is low ^ough to form a readily disintegrable 
briquette, and applying to the briquette a ^ 
proportion between 1 and 5% by weight 
of the Iniquette of a readily water-sduble 
synthetic organic fihn-focming potym^ to 
form cm the briquette surface a water-soluble 
film ^Rbldll is of stroagth suffident to help 85 
make the detergoat briquette resistant to 
abrasion and accidental breakage, when dry, 
and of such readily solubility that tibe deter- 
gent briquette will be readily disintegrable 
in water. 90 

2. A process as claimed in Claim 1 in 
which the detergent particles are |H^ssed 
into a briquette at a pressure of 3 to 100 
pounds per square indi. 

3. A process as claimed in Claim 1 in 95 
which the readily water-soluble synthetic 
organic film-forming polym^ is a polyvinyl 
alcohol of a weight average degree of poly- 
merization of 30 to 300 and is (rf a poly- 
vinyl acetate content of 10 to 30%. 100 

4. A process as claimed in Claim 3 in 
which the pofyvinyl alcc^ol is applied as 
a 10 to 25% by weight aqueous solution. 

5. A process as claimed in Claim 3 or 
Claim 4 in which the polyvinyl alcohol 105 
forms on the surface of the briquette a coat- 
ing of an average thickness of 0.05 to 0.8 
millimetre. 

6. A process as daimed in any of the 
preceding claims in which the anionic deter- 110 
gent is a non-soap alkyl aryl sulphcmate 
d^ergent in which the aDcyl group is of 12 

to 20 carbon atoms, and the inorganic salt 
is a polyphosphate builder salt. 

7. A process as claimed in any of the 115- 
preceding claims in which the particulate 
detergent ccmiposition is made by mixing 
toge^er, in an aqueous medium, a slurry 

of the anionic synthetic or:^nic detergent 
and fte inorganic salt, atomizing the slurried 120 
material into a drying gas and partially dry- 
ing the atomized slurry to a particulate 
detergent of 2 to 15% moisture content, 
removing the detergent particles frcMn the 
drying gas, aj^lying 4 to 10% water to 125 
them as a fine s|Hay \^e mixing the 
particles by tumbling so that the moisture 
IS uniformly distributed over the surfaces 
thereof while the beads are maintained in- 
tact and substantially within 0.1 to 4 milli- 130 



8 
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metres diameter range, the addition of water 
being such as to increase the moisture con- 
tent of the beads to 8 to 19%. removing 
agglomerated particles over 4 millimetres 
5 diameter, and pressing to shape from the 
moistened particles a briquette of apparent 
density of 0.4 to 0.7 grams per cubic centi- 
metre at a pressure between 15 and 50 
pounds per square inch. 

10 8. A process for manufacturing a deter- 
gent briquette substantially as described in 
die examples. 

9. A water-soluble detergent briquette 
which is resistant to abrasion and acci- 

15 dental breakage, when dry. and which dis- 
integrates readily in water, manufactured 
by a* process as claimed in any of the pre- 
ceding claims. 
. 10. _ATOter-«.oluble. detergent briquette 

TXk which is resistant- to abrasioh-and accidental 
" bieakage. when dry, and which dismtegmtes 
readily in water, comprising a multiplicity 
of solid particles of water-soluble anionic 
. ^nthetic organic detergent and water-soluble 

25: inor^nic salt, of 4 to 25% moisture con- 
tent, in the form of coherii^ panicles 
initially of a moisture content of up to 21 %. 
to the surfaces of which 4 to 12% water 
was added, lightly compacted and agglo- 

.30 merated together at the moistened areas of 
contact by a low pressure to form a 
briquette, coated with an adhering and 
binding film of 1 to 5% by weight of the 
briquette of a readily wat^-soluble synthetic 

35, organic film-forming polymer of strength 



sufficient to help make the deteigent 
briquette resistant to abrasion and acci- 
dental breakage, when dry. and of such 
ready solubility that the detergent briquette 
disintegrates readily in water. 40 

11. A -water-soluble detergent briquette 
as claimed in Claim 9 in which the in- 
organic salt is a polyphosphate builder salt 
tlie briquette contams 8 to 19% moisture. 

is of an apparent density of 0.4 to 0.7 grams 45 
per cubic centimetre and is agglomerated to 
briquette form at a pressure between 3 and 
100 pounds per square inch, and the film- 
forming polymer is a polyvinyl alcohol of 
a weight average degree of polymerization 50 
of 30 to 300 and polyvmyl acetate content 
of 10 to 30%. present in proportion of 1 
to 5% of the briquette to form a coating 
on_the briquette siufoce of average thick- 
ness of 0.05 to 0.8 millimetre. 55 

12. A water-soluble detergent briquette 
as claimed in Claim 10 or Claim 11 com- 
prismg 20 to 40% anionic syiithetic organic 
detergent, 20 to 70% iiiOfgaaic builder salt. 

8 to 19% moisture, IJ to 3% polyvmyl 60 
alcohol and 1 to 30% adjuvants, in the form 
of spray dried beads of particle sizes sub- ' 
stanticdly within the 0.15 to 25 millimetre 
range, moistened and lightiy agglomerated 
to a briquette which is subsequently coated 65 
with polyvinyl alcohol. 
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